Directed neurite growth of rat dorsal root ganglion neurons and increased colocalization with Schwann cells on aligned poly(methyl methacrylate) electrospun nanofibers.
Electrospun nanofibers are promising scaffolds for peripheral and central nervous system repair. The aim of this study was to examine the details of neurite growth of rat dorsal root ganglion neurons (DRGn) on randomly oriented and aligned poly(methyl methacrylate) (PMMA) nanofibers and the relationship between neurites and nanofibers on each substrate. Our substrate design involved electrospinning PMMA nanofibers directly onto bare glass coverslips with acceptable biocompatibility. We cocultured DRGn and Schwann cells on PMMA nanofibers and evaluated their response to each substrate. Compared with neurons cultured on PMMA film and randomly oriented nanofibers, DRGn on aligned PMMA nanofibers formed longer, parallel neurites in accordance with the orientation of the substrate nanofibers, although the average neurite number did not differ among the three groups. Regarding the relationship between neurites and nanofibers, the neurites of DRGn were in close contact with the substrate nanofibers, and the neurites seemed to follow aligned nanofibers more than randomly oriented nanofibers. Coculturing DRGn and Schwann cells on PMMA nanofibers revealed that on aligned nanofibers, neurites and Schwann cells had a higher chance of colocalization than on randomly oriented nanofibers or film; this colocalization may be beneficial during the process of myelination that follows. The results of this study enhance our understanding of the ability of aligned electrospun nanofibers to provide contact guidance to neural cells and strengthen the rationale for future in vivo studies.